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(54) SIMULATED DEFECT WAFER AND METHOD FOR FORMING DEFECT INSPECTION 
RECIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming independently of a proficiency of a former an 
optimum defect inspection recipe whereby all kinds of 
defects can be detected. 

SOLUTION: A temporary inspection recipe is formed 
with the use of the simulated defect wafer 1 including 
simulated defect patterns DF1-DF3 having a change in a ••, • t < 
height direction and a change in a plane shape to a i^— — , — \ 
simulation normal pattern. Defect inspection of the 
simulated defect wafer 1 is carried out Detected defect 
data are compared with preliminarily obtained simulated 
defect data of the simulated defect wafer 1 to quantify a 
defect detection sensitivity. Recipe parameters are 



■■ Y,v. ■ i .... . . — .„ ; : V y&yVSfS 

m -.TZZZ^^ 



M6v 



Jg 



u 



changed until a desired defect detection rate is obtained. I ■ 
The temporary inspection recipe is thus formed. |y§F^ 
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->£. 

ME*ilM**K-t ±S<hME#«&fi«© 
Slffit ©E*36«lWI5ffS 1 ©ftS t j%a*JB 2 ©fi£T-£ 

A. 

[§i#«2] «HE*i»#:*«±K»l**n, ffiEff&lE 
ft 1 £fc(2 2 KBt®«i*Bl>i-/\. 

TOEJBl©«JE^RS*3ttW'->t:SfflV»T. fcttSfcHT 

x . jwrE»iowjg^s6*aEUv't;©^i!is*ai**JHib. 
-r-sKtetttMsffajiat, 

*ttl $ nfc WE^HSttm**BfSO^»ttHUP i tt« L 

time* i ©W£*»tt*u->i;©*tetta««£ffl3fc 
-r^^^m^a^J^xat. 30 

JHUanfcWE^IS6*tH*3&*lttEBfa©^li6tftdi*«:T 
mEU^t:/X5^-^S:*EUT«rESBl 
©M5£ U -> hTfMElS&V* bJWE^RS«a***l«xe 
ftBfH©HE*lfc«lil***» ens £T!§ 0 ilTfB 1 

Br aoWE^RS*ui««*«» snfc t *©fltrE u v e a 

5 * - * & ffiB¥*tt£Ktt*gBC!> V -> tT^ 9 * ~9 

m&xst, 

MESH 2 CDW£*ltettaEU->e£m»T«*tt*©iNK 

#^x-Aicoi»T^ffi**i»t«aE-r4^nft3tExa 

t. 

7 * -9 «rWBEUTWEtB 2 WfSl/y £fl*j£X8fefr» 
I ffiEKItttff XSStteJMWft < * Tli 0 ill" so 
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Sf§2.©gj£U->fc?{gIEXa<!:, *S&fc«A*l»#*4 
CEaaftKtfcS u -> t^rt^Ss. 
[ffll#S6 J ^$nfc«fEly->tfA7^-^^ffl^T 

* 2 ©g^^R&^SE U -> tf 2 ©1S£ 1/ -> fcf 

#>>x-AK:ov>T*»**«Hc«ac"r.4iia*ia 
't. 

*<«*4*>5A»saiE-r*»iif*iEiat, 

«>EsnfcmER#©e«3ft», we* 2 ©we^«asE 
i^->i;©«SEK:j:o«»"iiEttieHrtK***-&tt. fit 

riExa&^bi»Ea#*Exa*inrE*nf* t »<ft** 
tihojSu «3esnfcWE»*©a*«». fiJE*2© 

V££lfe4fc3lE U -> tf ©liStd J: 0 BJ^IBH 

ffirEW->tA7^-^*SSUTfiJE*l© 

■ jt u- -> tf f^ritxa* ^ u mer* atiia £i«rE*# 

tf*<ft«*TlHliltIlt. $r^e.{C{f^.i.ri^ 

»«tr*Bl*3S4 K:E*o^»tt*w->t:ffjsK*j*. 
[»*3B7] jffiE«SJg*R& , 7x-Ate> M*aittV>ls 

{Sfr*W*3R4i^^L6©V»Ttl*-'»CE«i©^BB^3l£ 

[»5fcJ«8] fflBUv'tfA- 7* WE*i»#^« 

lttB^5^-^«J6iaH:. fi«E¥# 
flc O x - A ©a® \zmm. ts35 ft lc 43 1> TI9rS© ic ?¥ 
*Eb#*mE^»«K:»*l/fciWrE*^UE»*K3t-r* 

xa*-&trctfe«F«t-r*ffli**7 tcEao>c»aaiE 

[0 0 0 1] 
[0 0 0 2] 

*?£©— WCOt^T, SI 4©7n — ^Y— h*#JRl> 

[0 0 0 3] W. «ME»*ttt*»>x-ASffl3Rb 
(Xt77"S9 1) , 3fcK:, UyKfflOA7/-^«rS 
j£«»caHRbT (Xf77*S9 2) . 5/ If* 

ttiJT* Uf77"S9 3) „ JfclC, «t»t©!7x- 
A*SIIS»C«aUTtftttlStl!t^»SR*L/ (7,7 7 7" 
S94) . -£-©*R&©«3H <£tT. XBtt^5) 
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S95) . mmommmmizmLrztmm^rzm^it, 

^-^iLTft^b (7f7^S9 6) . *-©£#©® 
U v fcf ££RS&g U -> t i bX^fifctfcff gfi^g 
ISLX Ut7^S9 7) . &£b->h!fNfc£i&7-f 
3. 
[0 0 0 4] 

[0 0 0 5] BP*,. ^S*f^cD-?x-A^|I^CD¥^ 
SJift-^TEG (Test Element Group) X$>£/t&l;:. H 

ms.\z*:g<tEi52nz>ii^ommh3b^tz. 

[0 0 0 6] ^©Ox-AT&^Jg^lifB^x 

*:fc©L75v^-?*:. ZL<Dlt#>. m 1 5 IC*-T«^S6 
10 1, 1 0 2©<tptC, ¥ffiW&:KR&*IL7W£J5£T# 
tzfr-otz. b^U 5H^(Cjgd0l§i)^RStt, 1161: 
7KT<fc-5K, A?->±fC^/£$n;t*|5|&l 0 3-^SIK 
±©/1^->|s|±©^tC^$tlfc^R6l 0 4&£, 
itSc^fa (S&Slc^it&^fa) X©ftB7iW<f£ ; fe© 

[0 0 0 7] #fgHJ3te±fB«Hf tC|E#X&£n;tfc©T 

$>o. ^©iKitt «*&*i%«£#tib/fc*i5fe&gffl 
mz&w-r z> z.tis.< mm<Dxmmzmnta < &ttjx# 

[0 0 0 8] 

[^Si?r«P*-r5,fc*©^g] £kT<D^®lZ 
<kO±fBHgi©fi?ife£g]£. 

[0009] bps, *^B^tcj;n«, *m»mwL±\zM 

±fflt±IS¥^Sffi©^B<>:(7)!g@l^l© 

[ooio] ±&%n<Dmmxmrt?->(D±ffit±.f& 
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* w iz ns-r s mbi* &s v x - A^is#t ^ n*>„ 

^^x-A±tc^:itaO(c^ific^$n«.A^-> 

zmmxmv x-;\±-r?mmmzMf$. l^a^ - 
•p. 

[0011] ±fBg|jsg*|S(&?x-Ate, ±fB¥#ttS« 
±K^£n±fB$MlE#A*-><hglte*¥ffi^t^ 
WT5£§ 2 ©^jg^fli&A;*- >£3 S Ktf C htm 
±fiSm2©«M^RSA^->tcJ;0. ¥B^tt 

io iz&vzxmm&h'gm.-Tzz.ttf-cgz. 

[0012] ±IEmi©^«i^RSA^->«, ±I2^M 
T£#A* - >±.\ZT&tiLli tltz >\*P - > ZStS t if i§X& 

[0 0 13] ±E3^iE«A^->. ±IB^li5 

€»^R8^«Ufc^M^R6^x-A^a«$txS. 
[0 0 1 4] *5£BJfcJ;na, ¥^#^RB^*S 

20 /t^^-^^esfcsg^-r^A^^-^^xet, Jt 

IB 1^ -> f A 5 ;* - * icSo'^XSg 1 (DWfeXmtitfg; W> 
tf*Mt?>S 1 ©f t U vHMISi:, JifBfgl© 

fe^^M^Ri^-^*^«e)#e»tifc^^iifi^x-/Mc 

^R67 ; -^<i:±IB«^P(57 ; -^«i:2:Hl'grLT, ifB^ 

tl/t±IB^R6«iai^^±IBmM©^|ifi^£ll^$rTlHl^^ 
<&\Z. ±IBP>-tfA^^-^^^MbTilBSl©@^ 

i^-> tf ^ig^tv^ ^±iix.t&^mmmn^nm^mm. 
©±iB^R6^aj^s^# ^ni>^T^ o ii-rm i<Dwm 
u->tf^jExg<h. mM©±gB^s6^atssg^#e.nfc 

t ^ ©± IB 1/ -> fcT A 7 ^ £±fB¥S#*|S(§&aEi£B 
© U -> f A 5 * - ^ t ^> 1/ -> h'^Ig <h , 

[0015] ±tBi/vt!7 7-r;i'f^^ffitcj;n«. « 

40 jg^RS^-^^^tt^tl/t^^Rl^x-A^rffl^. 

^bT±IBS 1 ©@^^Pfi^U-> tf »Cct-S^R5^1±i^ 
£SaJT3©T> ±ffi^l©@^^|56^a£^->tf©^15|6 

^tuiis^^fi^-r^cit^x-^^. pflM©^ 
turns. \zm % * X±IB v -> t: A 7 * ^ps • ^Mf 

^ d t t«t 0 U-->tTA7 ^-^Srftji^T^ ^ t^X# 

< gas ©# rs^* v t: ^ «r -5 ^ t iz u « . 
[0016] ±sEUfc^»«aEu->tr©f^j«*iin. * 

50 ^$nfe±fBU->tfA7^-^&ffl^X^2©S^R6 
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•>x-^KO(r»T^IS6*3IIKK:ttaE-r*SI*3lEiat. 
*j6*»4#5;^*tftfE^*l*S«KX8£. ±E*Pla& 

[0 0 17] rffli^il;, MaSEfcffcw^Sitttfx— a;&> 

[0 0 18] Srfc. ±5Bbfc^R6^Sl/^tf©^m^ffi 
¥«W*9x-A«C"PV»T^li6**l»fc«*-r4**3iEX 

t»Tii#*»**^s*^«K-rs»**ttExafc. ±e 
«jt$nfc±E»*©s**<, 

±EJ6 2 ©gS*R&&3£ 1^ > trciitJ: 0 ffffiTOteft 
±EIB 2 ©f?5£ U -> hTffr£X8ft <^ b±E*#ttIEX8 

^ Sr^E LT±EJ6 1 © W« U-> trfPfiKX8tt ^ b±E 
KffilK18 S ±IBSt#i < & * * Tr*§ 0 iif X8 
fc. S3 C£j5«B3:LH. 
[0 0 19] CtUckO. ft#Ci«iJ«*gl>f6t4. 
±ES'l©«3E^RS<ft3tEl'>'b:©ffJ«l6B^6 \z*/\±r\ 
7*-*«:IHfrr*©T?, £jg©*R&&£l/">fcr£ffr£ 

[0 0 2 0] lEiW?B!7i->Mt ±JSUfc#3eW 

[0 0 2 1] cniCtO, ±E««iE*^^->fcttK 

[0 0 2 2] ±EU">tA7^-^tt, ±E¥*8 

x — A©3lffi fC^ffifc* ft fC*3 HTBfS©^ 
ft fc U# 3 ±EftKaiCtttt Lfc±E££ggBfl£!S 

[0 0 2 3] «£*©«tffiic«tnn\ wjew^Rsao** 



6 

tfc56T-5i§£. U^Kfft«##*©«»»cX"^>T±E 
S©^R&at*fJS-r-57 ; -^S:ttaiLJilttltff«£f.T, 

n«. Bf ac^teatc* tfc us/ trA 5 * 

[0 0 2 4] 

[0 0 2 5] ( 1 ) ««*«*x-A©*JS»» 

««^«'>x-A*Hlj©A-A«JWf«fcJ:0«*fU& 

[0 0 2 6] HI 1 * i«H 2 ICa*? J: 5 *?tt&J*ffi 
Oil*«!>i-/MBl Ga t effi^Il©^R6«S 
Kffl V>S*«^RS^ x— AT? *D . 5"J3 >*«S ±»C 
^ja$tlfcE^A^->,l 0 a~ 1 0 di5«fcl*BHg*te 
20 A?->DFl~DF3*Mli. 

[0027] ni2©KffiEiic*T e t'5ic. ^mmmcD 
«**tt9x-Ai©»*tt. -sr. g«g*R&A*-> 

DF1, DF2©±SoaS«SafiffiA^6©»S*tE«l^ 
^ - > 1 0 a ~ 1 0 d t-tn^'Wii. *J:<6 0 , # 

3©^s^t»c^n-rnfcgai^A^— >i o a~i o at 

[0 0 2 8] E&A^-^l 0 a~l 0 dli, **l-6ft 
SIJ»^J2 0 0 nmT**S±Oi>'j3>»<tBtl 6 ±C 
30 j«B!Snfc#'J->'J=J>Bl7 a~7 dt, itl60#U 
->'Jn>fli±tc^2 0 0 n mWBIJPT^-n-etu&B! $ ft 
fc-> 'J n >g-ffcffl? 9 a ~ 9 d 0 1 ©ffiSfcJ&* 

lR)lCffij£© tT y ^TJg/jfc $ tlfc 5 -f >«© A£ - > T 

E^->ioa~iodn *mffimmz&v 

[ 0 0 2 9] SHw^ftSA^-^DF ltt, ->'J3>IS 
S±tCES;H«$n7t^J¥^5 Onm©->'j3>K^kSI3i: 
CO->U3>»ftgt3±IC)Sfil»$nfc«JW&l OOnm 
©5^U3>afl:it5S:*tr. ->U^>^bBi5XS©S 
"0 &S&&ft£><D&i2temm./1f> — >1 0 a~l 0d«kt> 
t>fl£H. «l/t^->DFlll y'j3>i!E«3 
43j;0:->'Jn>^t;Bi5©-g|5^ia^A5'->l 0 a© 

Oa, 1 0 bl«fctt«-r*J:3fc»riESnTt>*. 
[o o 3 o] mmiKmn^—>DF 2it. E^A^-> 

1 0 b±©— gB®^IC43l/iT^l 0 0 nm©KJfT"l«8i 

sftfc#'j->'jzi>M2 otf^^tii.. rntc±o, 

E»/t*->l 0 a~l OdiiftiHItS-jTH 



(5) 



4#BE 2001-337047 



7 

[0031] mmxm^?->D f 3 a, sbha-*-> 

10 c, 1 0 d • if TEI/^-> 1 0 

•5. fox. -5-©±®©sffis«®^e.«)^$tt6a^ 

1 0 c , 10d tPl— T&5A<. sPoB^C&I^T 
[0 0 3 2] **«S»fi8©«t«^IS6C7x-/M*ffll»& 

[0 0 3 3] 13 ~0 6.08 ~0 1 1(1 11 1 ICTfrf 

0, i7!t glUC^-r^M^R5^x-/N©^fiS;^i<& 
WET -5 BS^^SEIT h Z> . 

[0 0 3 4] if. 0 3 tC^-f .fc^C. ->'J3>SIS 
±(C->«Jn>^{tlK 2 £39 5 0 nm<DJS£Tfi)aBiL& 
-> U3>*ft:«i 4**51 0 OnmODff* TriER-r 

3. 

[0 0 3 5] H4Jc^-r.i:p{c. -> 'J 3 >&-fkil 

2 <h->'J 3>^-fkl^4 t&Uz/X b$:m^tzrt$>--> 

^«c±?)as?fl9ici»*bT, ->'j3>K{ki3^«tr;-> 

I»V->DF 1 Sr»j5RT*. 
[0 0 3 6] @5 ld*-r«t-5lC, g^SW^SlC 

±® lc# U ->'ja>I6t -> U n >afl:W 8 t ^n^* 

tl*52 0 0 nm©fSTI«KL, 

fc, K»A*— >1 0 a~l 0 d&m&L-tZ. ZL<Dt 
EISA* — Wfc^KSA:? — >romK£JD 

#'J y'ja>16 tvU 3>^bK8 <fc£0 6W£J*§-7 
a, 7b, 13t}?^9a, 9b, 1 5TfWnSt 
MtU, 0 7 CD¥ffi0tC*-f A;y-->CDffiM* 
»**RB£ LTOlWXB/^->D F 3 SEHA*- 

[0 0 3 7] WiZ. 0 8 lC^-T«fc-5lC. ±ffitCBPSG 
(Boron-doped Phospher-SilicateGlass) US 1 8 £5$ 8 
0 0 nm©J¥£T'f£l!IL;fc&. 0 9 lc*-r«fc 5 «C. ->'J 
3>f<bK9a, 9b, 1 5*«*S(C^SiT. CP 
M (Chemical Mechanical Pol ishing) finite t> BPS 
Gil 8 <5. 

[0 0 3 8]^ic, 0 1 o te^-f i^fc. £S«C7r<'j-> 
'J3>§|2 OSr^l 0 0 nm(D»STl5£flSL,fcm. 01 

[0 0 3 9] BPSGflSIl 8£g75l4x<^> 
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^(CckORfc^U 01*5«kt/t0 2fc^-r«k'5tC, Gat 
eE»I8K:i5tt**»fcR&9x-A 1 *3£jsR$**. 
[0 04 0] ( 2 ) U > Vftj&Jsm<D&1&Mt& 

01 243j;tf01 3fi. *^?g(c^^^Rg^l^->e 

io [0 04 l] i-f. 01 2{c*-TJ:otc. «»^»»>x 
-Al (Hl*3£tfB2#HB) fc-e-O&Jg^RSx-^t 

^*tt*taiRLT (TACT'S 2) . SJfeW^RS^a 
US' e Ut-^S3) . U5"tr/t9*— * 

&3;o*. «Atf. (m^c^Jft) (c«lt«MjMi 

W#f S^»H«©B* (tfi7-k;U) 

20 [0 0 4 2] ^bfcS*^(S(S^Sb">li*ffll/i 

x. ^xfiS^x-Anc^bT^RS^aE^fT^. «« 

[0 04 3] ^(C. ^©Xl%^^->t:T^tilbfc^ 

©macD^m^iir 8 o %i-r-&„ 

[0 0 4 4] »6nfc^Bfi*a**»Wj6*Jp*«fcS*i: 

30 Uf^^S7) , f55tu~>tfA^ 

fcL ^©^©l^bfA^;*-^^^ 
l/yfl©/^^-^i:LT U777*S9) . x-* 
^-XIClftTS Ur'^S l 0) . 
[0 0 4 5] ^e. 0 1 3 tc^-r«t 5 £. Hl£©&3S2i 

*T'*2.^x-A*2pffib Uf'^Sll) , mm<D 
Xt77*S 1 0 tCiD^TKtC^-^-^— X^Siibfcl^ 

Ufy7"S12) . W>££B«ffrS 
T-5 Ur'y7"S 13). 

[0 0 4 6] ^tc. Krawx^ry^s i l-etfflnu&tt 

3!E»*«>x-Ak:t3^T*R»C^|««aEt^»«*tfT- 
t» (7vf77"S14) . 4ft*tt«fcR#*t*a^i:5^ 
*mm-?2> Ut77"S 1 5) . CdT. «3tttS*»C* 

so ">x-A*^6ttaisnfc2*«^*T» 
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J&ZftZmir f- AjB[fc©i8$7*D 7 7 -f JHC&tt^ 7 
fcO. IS3ST«?^-r«>©T$>ntf (X'T'-yT'S 1 6) . 

u^evt?*— ^ottSHSEU (Xr-^S 1 7) , v 

?s 1 3~s 1 5) „ a#©a«*«a*T* o . hse-c 

*RS -7 x - a * Vfli V TttSBt* 7 x - A i U 0 # A 

Uf7^S18) , U->tfA57-^Sr^UT (7. 
T-^S19) , iJfiLfcX^^T'S 3~S 1 5<D^M 

fc^::ia*«IBSnjfc«£te Uf^s l 5) , -to 
£: # © > tf A 5 ;* — * U -> fcf A y ^ — ^ £ 

[0 0 4 7] -^©*gte, t^Lfcl/->W7^-^ 
^T-^^-^IClSL, (7t77"S 2 1 ) . 20 

[0 04 8] *mmMmiz£?iii, mmm-%;V7->iz 

«*R^*->S«M.***4«69x-Al S/BH, d 
©&j&*R&^x-A©^jS^R&^-*£©i!g£tc£9@ 

■f X«©»Hf©*»*«ffi-r*©T. ilffll/vk'7 7 
[0 0 4 9] ±&Lfc^Ki*ffi»;:*st7**R&&SEW>hr 

:<0J;7i4i§H ±KEbfcHSEJg§l©-ii©M 

(El 2©7xy7"S 2, S8. 013OS12, 
S 1 7, S 1 9) Sfrfc-SPRfc, ^©^RSatc^l^fc 
1/->W7^- ?<DZh\z-o^Tmw-$~tUSJ:\,\ z.ti\z 

[0 0 5 0] 

[0 0 5 1] fiP*,, #»W;:J:fttf. tt3tE»»"7x-A 
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^RS-?x-A//t|{>t$n*. 

[0 0 5 2] *5BMKJ:n«. «jg*RBx-^ 

^*#£*;fc«S«*R&?x-A£fflV>, ^Ria©^®^ 

[0 1 ] **WK*^*«*^tt9x-A©5l«i©-» 

[12] HI (C^-r«M^H§7x-A$:El©A-A«) 

[13] 01 \Zijk?mikx.1&V x-AOfPriE*tt*RW 
T5B§^BIr®0T*3<,' 

[B4] 01 ks 9 .x - / n © if. a m ■£ m w 

[0 5] 01 \Z7FTtm 
[0 6] 01 fcS-r«^^»«> x-A©ffr5£7Ji££fa?J! 
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